
•• 




4-LU—l iS (Ji 4 £ / I 


jc j\ ^JL^a fl tflt) $jl / ^-t 

jl^ jjLv 2uLu/l /I jua ^jl^«/I 


Y * \A - Y * \ V 

^Aju1 \ j 2Luj^JI SjIjj ljQS^I I JL^ J ij) JLu ^jj^a 



v^qJloaJI 


f&jjp . jJI jnajJI oill /mu 


:^h Loji 4 xojJjuJI SjLqJI pLia ^ ^3 ^^lil 4 a ail fl II £uAjj jl olI^JI Ij jfc ^jii 3 j^ 3 j Ijjjluaj 

.4_3uajjji.l CjLuALjJI Ca^lLua ju -LaljrLjlj ja-uklill.1 ^tjaJj <CjLuA>LjJI (3 Lg-Ll^aj 4-Sj.xll S 4 ion ^ 

.Ca^Luil L A~>.j ja-uklijaj CjLj I « t\ jja ^-4 iL>j jjJ b Lu aJjlIII Jjjjj V 
; J'^Li. jja dLl jj 4_ua .v LT v 1 1 CaL jlmilj j-v^ja 3 ^ v L~v 1 1 4_uajiLll j-uLlII jLjja ^^joj T 
.4uala3uJ I jLL j 4uala3uJ jl jaJjui,) J_C ^-3Uul i La JjJjAa ( I 
:j-jLa Jx Cjj^j dij <4id_a ^lauJI CiL^a-o Ca XaJa ( U 
CaLutALjJJ Ll^-q ^xLji.1 jj!^_j jl — 4 jLsl^. JIjJo 4.0. icAAl ^JjulII ^ a ma (*_3Jjk Cai-uALjJI jxlsLa (J-Lu (jl 

Ijjljja J 1 ^1 nM ^JLxJuL I jj!^_a (jl “ > jjaoA ^1 I JjiLa (J-QJlJI Jx Ij jli j^LllI jj!^_a (jl “ I^JlxuIjJJ Ij jLua j 

. Ca LuALjJI 4JlL JjxIjjJI Jx Ijjli ^JjlLLI jjia (jl “ Ij^Lu ua j uialj-oj 

. ^ aJjl! I JjJj^ i J^LL jja cdJjj (jJJUj JjJJ jjiaj ( uILujI 1 jrLsI ^ 

. 4 J ^j'iil H /MV II ^JjUlII jlxLjJ (^jl^ll £-A i_\ n.llu 4XjHo 4 _L_uJljI jrLl 0 

CjLajkLii.ua jjljj i j-L jJI j 4ua^! I j ^vJLaJI ^jjuuua jx L^.La 4 jljL.oj^!I CaLukLioll ^IjrL^-lj CjLulALjJI ^IjrL^-l *1 

. (_jlJ L a.^! Ij i_jjJlJIj jua I /nil g-LaLII 

t ^yjj L4 UjLSUt ll U 

iCjLlIIII /irv t^Jjal^Oill j JjAliuJl) (jl v /n*s II i(JljjJlj CjIx'^LlIIj jAj^JI ‘(j-^ Ca^lLua 4j*bL!a (_jL^JI jjajA3j ^ 
^xajJcuj -Li-La^o j 4i J (g J n 1 1 1 ^JjuJI CiL^jJiua jj 4_o JX_o L^JuO 4_L_il jrUa j 4-Lal£jL<a Cal 3 (Jl jjL^JI ^ J niO j 

i_jJLLJJ 1 mjjJj (jja i_SJ^JI jj (j^JjjJ (J|_ 4ua mO <a j t4j j vlj.\jil j 4_uj_xJI 4 JlLIL I_^j 6 JjIjJI CjLJJcuuoJsIj L^J 

i^3J3 (J^J^I L$3±^ 4j_ajl_aj^!l SjiflJL (JjjjjJ (j-o (jjjjj I^Luj t^U.Ta jJj-jj (jljAc Cj^j 

4\Lcl3lII SLl^JI j (_^j^-*^I jl J-IL -LujJI JjIHj ^jJI 4 L /mV^II (jja 4x. j-ci jua (juuAli a j ojljl^JI (J| J(j mil (jja 4 .uaLtll Sjlil 

g-l LVjl jAa a 4 j^JL_ 1 licLJI i ^7nd J.vj J'iiL <j-o 4 jJjxJI (jjjxJI ^X.ljjj < a'^LLsJJ 4 Cl 1*1 Al I CjIjCSJI olxuLj (j^Hj 

4_Luj1I LLAo.II (jAa a i_jL£JI (juuAlj La!^ ^ j-lA jll ^ua <Jjal£Lj j jLuJI (Jja^JI J_C J^jj j < a*^JLLsJ I ^jJ 4 _juLjuJI 

. L_<a 4 \ o \*C j d U t’N 1 1 4jjljJ L 

CjjAj L^. vie. CjLujJj jua 1 4X. jl Jua La CjL jJuojlq Jja-du j tc_j-3LjuaJI Jl^ J^_ujJI (jja I Jjj 4JlLal (jjjj J J La^ ^ 

^jJI Cal jLg-Uj j^-ajJaLi-LI JjLj 3 j icjjjja JjLjjua Jjauluj (((jjjLu » Cjoj (jjjj J JjA jl JjLa- jljix 

.(jjajjJI (J cJLLJI Ifrjju jj 

4Xjjjja (JjLujlo Jjajlu 4jalc jjjLajj Sjj^jJL 6 JjIjJI cLaLaIIj ^jjklidl JjlALa ^.Vil ^ 

.6Jj^jJI 6Jjk (J c-jJLLlI l^-ua jj (j-^ll Aaljl^-llj ^JjkL-ll J_C 
.6 JjawjJI ^.Lj cL-jjiua jjJLAaJ 4uaj^ll cljL^-ll jA-Xj (JjjUlCLj ^ua^ljj jLujawL i_jLa^JI clc^j ^^>.1 ^ 

.(jjjlj jJI J'^LL eJLLJI L$_ujj J ^jJI cljL^-ll j ^jjklidl (jAuu JjaJuj 4jalc cljLlLL i_jLa^JI \ ^ 


.ojjjall Ujianlg cUslIgll jii qjlo Ini Jnall lim jl^ij linog u Jg£u (jl ^utii.. I jiilg 
JiuiiJI ilgju i^lj v$uij gog la^nll iljg Jo oillg 





tliln^ioll II JI3J-II :^Jglll ougJI 



E 

\r 

<LlLlL^JI JIjjJI 

JIqjJI jl Jbl 

> - > 

r- > 

>A 

J yfll| / || Q jJI Q ^ Q vll / || Q jJI 

Y- > 

Yo 

J -1 

id y /m \\ /? II a , || a jJJ / JjLuJI i LlLcuJI 

t - > 

E ♦ 

a SIUa U id ^ t q 11 l^IAjLa^La a i~iS! j! * ^ 

0 - > 

EV 

013,911 jnilo 

E<\ 

l 7 o£iljj jluil 


I q 1 1 1 c- **t \ finU’ij r A ^ 7 i jl r.^ I \\j :oiil±ll ougJI 


OY 

V 

4 -Jj-cu£JI (Jjoau^JI 

1 ^ *1 1 Q i t tVl ^ /d t > ■ i\) f 4-lljJ! 

^ - Y 

Y- Y 

IE 

a \ <«»sjl jLjloJI Ja, 

Y- Y 

14 


t-Y 

VE 

i l J* ^ 4 v h ^ H ^ 

lUjLoILi «Lc olll / uolojk / tAju 

0- Y 

A\ 

0339II jnilo 

AY 

t-a&ljj jluil 







Ct bjIstUl 


iliblfUl :dilli)| ougJI 


A“V 


CiLiL^UI ^ 4-aj-Q-o 


\-x 


^Y 

Lj 4JI jJI ^LLaj jL^jI Y - Y 


♦ ♦ %♦ w ♦ 

4 Nl II \\ g A il Y ” Y 

\ *1 

011911 ij~‘* >ln 

N ♦ V 

t-a&ljj jliidl 


/*ll VlV Q II / ll I.IA :osjljJI oa&gJI 


\ \ ^ oj^JI ( 5j*L3) \ - t 

N Y N ^LajJI (SatLs) j^iLs Y - £ 

N YY ougJI ^pilo 

\yy _ _ _ _ _ _ ^ijjjiiiii 


cLoLcr lIIiIjI \ '\W 


\ro 


dole uljluil 









;Sl v~s.ll < SlII 


oJqiJI 


JljaJl 

Real Fumpions and Drawing Curves 


lii i LlsI^C^Q_» jJlj Ljl^jJ^Jl^J 1^ (J j'^Jl ( J l JiO~V I ^ 

4-uLvjJI lo. 1 1 JxlC. 9 J-Li- £-uzya Jj J^t/v jl i 4_LlLq SjliJ £_£ ^ILaJI (JxlEJcJLv ^jjjJIj (jjjLflJaJI 

lo£ . jljJlJ ^.lc. CjLli j-sIvLj ^1 ^JjJl ^ v Q ~s-*v ^1 t^jLvjfl^ll (_\ 1 Q 1 1 ^Ltoj Lg. 1 y-ixi \ ^j_!l 

l$_al JjLILujI < p a i~s II ^-3 (Jjjlj-i ^ 1 [ N * * - (^-to) J^iaJl = ( ^jual_ijJI t_iJcJl ^-3 LtA vl ^ J^sJLmj 

.%\2rt\ S j ^ j-Lc 4_fl_llLLxJI cjIj-ijlLcJI j_uLi 4_tuljjJ 4 x.Ll^JI ^_s 

4pL»3-»^J1 j CiLuiaLjjJi j^lc- ®Laic ^ (Jjua^n ^ vav - ^ ^ v * v) Leonhord Euler ji> ji ^jjij j-»-» j 

<_ jLujl^j ^_a_ajLi 4i*iL3LJ \"\C- j_a^a j_u£vlic (J_!lJ JaLujl 4-11 jJl ^jl Ij iljtxi 4_lljJl ^^ic. 4-1^! J.L1 ((Jjj)j = ^1 y=f(x) 3-Qj.ll ^Lw*v.«> 1 4_1 i ' jn \ \ J 

JljJ I Lft v 3 (j^jJjLdlj pLofciflJI I4J ^J-ll iLuJUl « w.ti\ 1 1 £_ui^. (Jj-^ La^ ‘ (JJJ (J-SUlaulq j^S! £-jlj j-i-ilLd 4 _aaS 


4_La ^- ojjJI ^t-al^jJl j 4-Jlau j\g.ll Cj^Lj j) ~s.~\ 1 1 La Jj^JLujlq LuLu L^-LlLoH j L^ jJ_uj j 4 v Q v Q 11 (J1 j jJl ya 4_£l_llLLxi \jyuz u_SjJtILjj 6J^. jJl 6 3 j 4> ^-S . 4. A l"v a 


.<uLj>s^ o'yu^ ^5 <u^?Lj 

j^jIj Lo yj 

. LwJ 0 j yjP ^- 3 4»^^L.oJ I t 4j5jLwJ( 

aajL^JI ^JL? j JjLJI 

"geogebra" 

.^pL^j>- J^L^xS" 


OJJ^ f 1 5? i lUjIL^jJ^jQ 
: jl uJLbJI qa cl^-ii 4isLau^|l Juflnj t 6 Jj^ 4-ujI jj jju 

. I yj\j 


± (l t J± u >.) 3 f (.y ±(f ± y)l 

.iiUl JljjJl 

(_5^ ^jLwvJI C3*!)L^>tx]| 

.aJLa^JI JljjJl 

iSjj^aJl o'y^Uo J^=J ^ 


"c^^l = I 




t| 4-5- = | k_J 


"lT” 


. 0 j I (_5^" , ~ j LjLXo ( Jj>o 

^lv + c^f| c ^ ^ | V + C^l 
r<lv + u-»l 


^ L_3 




JjLuJl JUx^Jlj c<uLi>Jl JljjJl Jl>^« ^^a>zj § 
.LgJ 

(JljjJl Jj(jj) (JljjJl Jb\ 

•((JljjJl CJ yj — (JljdJi — 

l^j jS C/* JljjJl ^jj ^ 

4ji J j) 

ol J*SS (JljjJl ^j) yCj ^ 
4jli — 4^0jXJl illjJl] (JljjJl oLjj>tl« ❖ 

• L f*o JS L y>\y- 




Rational Function 

4j j~£ <Jb 

7 

Odd Function 

io jS 3Jb 

7 

Real Function 


Asymptote 

aJjUj Ja>- 


Monotony of a Function 



Domain 


Transformation 

ijij^ 


Increasing Function 

4 J 


Co- domain 


Translation 

(JU&Oi^ljl 


Decreasing Function 

^yaiba 4Jb 


Range 


Reflection 



Constant Function 

old iJb 


Vertical Line 


Stretching 

^wLoa 


polynomial Function 

i jJu>Jl 0 <Jb 



caJj 

Graphical Solution 


7 

(<Uli]a^ 

io-i) ^LJLo <Jb 

7 

Piecewise- Defind Function 




Absolute Value Function 



Even Function 



dU-ujLuJ^/ 1 I 

JaUlo JUxdJ 

Ja^ 

jjcdi osXfCJ* <Llb 
IL>- jj £)ta 



O J-^JJ u Q l tn il 


/l\ 



* » 1 1 1 *\ 1 q II |OuJJ 9 A «Kin-\ II JlgjJI 


2JUI JLuq 

<UlaJI <jao 


A inin^ II JlgaJI 


I 


sLajI^j 2Jb 


B 


a 1 .XnlVi 5Jla 

daala cUla 

djLAgj <Ula 

daajii cUla 


UhJI Jljjal 


cUlaJI JaLoa 


O J-^JI (JjjgjJ 

a“jall 

.JIjjJU>l:(Y- \) 

.4aJjiJI j :(y - ^) (jdJjjJI 

■ 4-iLaaj j\g II Cj^L j) 1 1 j JljjJJ ^alaaJI (JaiLaaJI :(l - 

.4_fl_liaaJI 4-o.vQ II CjLaalaa-o j Cj^IjLjlo - \) 


4-s» — <A -^ > 4-^*» \j>- 4 JI 

(Graph, GeoGebra) 


djuaaifljl ."iN ^ q^'iIIq JlgaJJ ^aLuJI JaloUl 



^^laLsjaJI Ja 


I 


,"ll'l ll i7o II J_^ 


A y| 1 ,**iln 1 1 U". 




Real Functions 


tomS'i m l 


IP 


9 - (, 

0^ c4jldJl ^J) '6 ^ ^ Cl* ^ 

^jA \yy2^J^ ->^ y^\jS* ^jA yyQ^J^ ^j.^3 C-*-s^sJ ->J^ 4 

f. f. f. f- 

jl </•* jl /^J jl 3 ^1 jJJ J-Ojj J 

iLrf^Lj l$)ls s j-o^JU ~o^ -^* Lo a 3 \ jJ Uy^j ISj^ 

lJa>-^jj -*o^ ^)l ( j-« £ I y&J ~^P < ~sj» • 2 

Jc^>-J jyQ±& j-JU) ( 3 jyQ\Z- J^J — ^ 

l<w*lSsl>j 3 a 3\ Js3\ 3.Xp\jb 3 

(<J-) i = J* 5 

.aMjJJ (JjliuJ! 

{-v/* 3 (J- Ku - ) 5 = 0 ^} (_yW -V 1 

yyz\x P LJ 3^*JJ 4^1 jJ I (^J*a 

. aJ \ jJ \ 

Real Function AiSiS^.11 dJIJI Kj 

IP 

4Pj^j>va JjliLjl JT jlT lil «lJLJL>- djli 5 dJIjJi 


tSJUJI 



JjUJI JUwJI 


JU«Jl 


~s>° 


Jllo Q 

^9 4 Ai<k<iJl -o^ 4 £^«^>w>j! Jl -*j» 4 £^<h>«jl \ 

:C 1 *.*.>- (Jiloj 1 lala^^J 1 

{i t r c r c \} = a 3 \jJ\ JU* ^ ^ apj^JI 

{A cA cV c"\ co} = a 3 \ aA 3 JjUuJI 

.4JI jJl ^ Ju>J l 3 j-xI 3 {A cA c 1 } SS'jasha \a\ 

d *3 o I J9L* Q 

ca 3 ^ JiuJV 1 ^j> 1 j iib JicJ ioVt 4 ^g. 4 t J ' oUala.>faJ\j 4 j»^Jl j-o ^ 

.4)^ 1 ^ 3 ^*" (Jl>- ^3 ^ ^ 1 aJ 



■ 

^ I 0*1 *1 I 


.^l^UasMjL^I ◄ 

4 i ) »>— dJ Jjstlll ioJjtla ill jJi ^ 
.(o 4 pIS j -8 JS\j 

.JIjjJl JpoLL^JI ◄ 


dlnllnl^l tliKIhinoll 

Function ^JIjs ◄ 

Domain Jbf i 

Co-domain ^ 

Range ^Jio ◄ 

/Arroi^ Diagram ^y*-^ \ah£- i 

Cartesian Diagram (jlo Jgk^- ◄ 
Vertical line y^j * 

^_ij jXill o^wbdo ^Jta 4 
Piecewise Function 

4 J(jJ| oJlpLs 4 


^19^1 


. 4 »^<j-Lp aJ( 4 

^.UJJ 4*j> ji 4 


^lUI i—LusJI - ^ ^ /<i q 11 - 4 -qLxJI oLsuubLjJI 





iLuLuidJt Jl jjJl 








~<P L 




-O * 4 





a 3 \jJ\ 


JljJLil ^jLuJI ) 

: jl aJIjJI (jLo aJ \ <aJ \ Sap15 j^JL>u j\i ^ 

{ (cr*)^ = ‘ ^ 3 4 -o* 3 lT' : (<j^ c j^) 1 = ^ 

431a 13 3 1 I 1 4«o^^3 1 ^ ^ \ Ota\j& 

.{ (i < i) ^ <r) 4 (a <r) c(i < \) } = ^ jL :( ^ ) Jlto ^ 

:j 1 

.il^aiuJl ( j^a <Pj^>wa jJJ ^ \ 

IgJuiftj ^ja.S.> a 3 \ jJ \ JL>^a yyJ'Cs* ^jjq ^ 4 *LP jUJl J^>Jl *’ Y 

.dJcO-j AiaiiS ^9 


L^> 

k 






A 

*i 







V 

< 







4 

y 







l 







j 

f 


' i 

* 


o * 1 



A* -ksJl jLl>t 

(J ^y r &\jS* ^■y'S.lP ( 3 ^ 4 JLP 3 a>J 1 (^)l 

C*o O ^AiS^taJl JU ^i 3 i lajiJ 1 laib oJo-lj 4 Ja.S.b j-$j 

-o^> < j-* i)ta AS^jJl 


^Jb C 


i)ta 


JQjo j<ir) 

lentify the relations representing the function 3JIj JIcj ^1 oU&bdl 

^ Oj 15^ 1S^ U JlSCiVl jjo JSCi JiT ^ T 



^ A 

— Y- 


cT* 






i 




J 

< 

'\ 




/ 



\ 



/ 



\ 

cT* 

' T 

/ 

/ ' 

- J 

> 

’ 

\ 

( ► 


( 0 Jiw 


(r) jsLi 


(T)J£i (\> JSLi 

lM 

o* ls® ^' 5 JA 1 . 


JjSlI (^IjJI J^iJI - ^.JLkJI V LS 









LJ L J O J O, I ( QJMJJ JljdkJl : UF Jglll ougJI 


.JsaiJl j j-a 4 H« 3 AP ^ ^yLJl fl> ( * 4 \) AlaiJU jUJl Js 2 >Jl (jV ^ ^ a]I^ Jiloj V 

,4ii23 j£ \ ^ ^>*JLdl ^laS) J^>- ^ jV j-* ^ 4^b JiUj V ( O 

o! J^ Q 


i L n -* «*. <k * x) 1 S ^ 4 aJ^I (^ \ ^ 





\* 

k 

1 





Y 


/ 






y 

1 



'lS* 



y 



cT* 

< Y 

7 

-j 



Y 

- ► 


/ 

t 






/ 


r 





( 1) Jiw» (r)ji^ (Y)J5Li 0)J£i 



QjUj dJIjJI ^£j*a ,j\jju 


Jlio f 


' + O-" = ( 0-") 5 ‘ 


[o ( \] :i CJl 5 " til I © 


yjljjt 


4 3 4^1 413 ^£>LwJ 


\ + 


cT : 




tT 


£< ]° c\] Oj\ 5 " \b\ V 


. 4^ I 4^ I ^ ^%-fa4^3 1 ^UCUH 4 4^ I wOJ LmJ I I J I 


\jb\3jb 4*)aS) Cjlu JJUj [o 4 \] l^l^a 4*lo>» 4jb 3 a 3 \ jJl I 

.(l 40 ) 4 ( V 4 \ ) j .^la . fl . ^ 1 (jl ((°)^ t0 ) 4 (O)^ ^) 

[1 4 V] =a JJljJl ^JU 

laJLlJ 1 4 j^L^a]l oLMjs^-^h 4 Pj-ftj>x^ 3^3 

. a 3 \ jJ \ 



4laS^' <£^~l 4^-cfll^^a 4.*1?.£.> CjIu JiUI3 ] 0 4 N ] 

^* 2 JJ ^bJl J^jbl ( j^ (*\ 40 ) 4la.2. J 1 (V 4\) 

.iloSbl oX& w up 4p jia S y b 

]n 4 r] =^ 4 JUI ^ju 



^1111 i—LusJI - ^ j^I ^ /ii 0 11 - 4 -qLxJI oLuubLjJI 





Q 

-]oo c \] :i ColS" ^ I T 


. 4 ^ 1 w \3 I ^ 4 /® I ^UCUtl 1 ^ L 3 4 ^ 1 w 03 ^jmi LmJ I I I 

O* - ' = (lt)^ ‘V ] N- <°° -[ :</* 'H v 

I o** c (/* 4 l*xl 3 

Piecewise- Defined Functions t Zi J lj u u* 2UI JlJl 




i* 

ro^ 


o * ^>- V o 1 

\o* 

o 

( ^- 




ougloj J-qi: :<j 


4 ^jT 3 ^)^J 4 ^ 1 ^- l*-o <<*3 ^ ^3 I 

. 4 JU>-sJD 

0 *^ 1 1 ^Jj\j 2^31 

:4-JWl Ob<^A3 ^M-^3 ' jl*3l J^La -£33^4*3 4^3 J^j ^o JjluJl ^ ' 

.\j j^a L^JiCa ^la 1 * "’T .\j> ^^*SCa ^ 1 * V * ^ 

[^ J^wwjj 4$w*3 ^-^Lwv^* J*IU 4oJj>t3l ^Ju^vCj ^ ****jJ$ 4fi^fc4w*$Jl ^J! J^ygjj 4^3 v— 3 L> ,i< y J 


(j -0 (j^ *^ 333 ^ 1^1 

4 ^-s 3 < >bu^>J 3 4^1 

v° >Lr> * UwUp 

i * 

0 * ^ jJ« 4 > ^> \ 0 bw \jS* 

\ 0 * * - ^ 4 » \ * * 

°* < 

o 

3 

i 

V*i 


= (j-)> 

(oJ^pli ^jA JS\j 43 j*J>) c-flJjXJl O^Jx^o XjUA>- SJb 

P J-gj _B3 

.4ii£>^ i^Jb jju S4p\S ^o 4^0jj>- 4Pj^>^o J50 J ^SCj 4^jUL>- 4)b ciwA) jju5l &34 x2o aJ \ jJ \ 

ij\ Q 

^ ^ ^-iJ\ ^33^4^1 4*^3 ^3 c^yjUu J«*P ^3 db)U>4 4>w*2 iibLJl 43ljJl ^\ j ^ la\j J^JL>J £ 

:4JU5l oL-^^A3 jUJl 

L*$Ca 1 ^ 1 * o £ ^ L*$C« 1 j 4 a 1 * V L*SC« 1 j 4 « \ 0 1 

tL^UjjuJl 3 ^JjLU Jiil i^-a/ j 

jiio ~ 

= 'H 1 


UwUp 


lt* 


-r 


r > j*>r- 

o ^ ^ V l« 4 lp j 

^-w ^3 1 (, 3 *^ lb Lo ^.i.*.<o^ 3 


jjSn ^ij ji j^i - ^jlui 



: UF Jglll oa-igJI 



BO 



a SJW) Ji^J! ^U! JiLtJ! ^ 
[e^> cl] — XlljJl Jb*s^» 
[ J (. J>“] = 4 JI jJl ^-U 


cM 



IS 4j£2-fa4»l^> L5^ ^ 4 MaM 

] V c V- ] ^ ^lp V ^ LaJJP r = (ir)\ :> ^/VIsopLaJI 

\jk 4^Jj^fc4t -« AaIsjSj aMjJ 

(\ cV) AlaiJl JJP 4 P^jL« Sjjl^ (\ cV) c(o cV-) 

.JA 2 JI Ji^JI^UTlr cr-] 2 r oV 

[0 cV] 3 ^Js* ^ \ 0 ^ ^ ^ V La JJLP = (j^) v ^ : JjUJI sjlpUJI 
(oco) cY) 4^JjlLu^o AabjL) (JiU>j 4.^.1a.>> aMjJ 

[0 c r-]=[o <y]u]y cY-] = 3 SJIjJI Jb^o <jj£jj 

.<jl ^LJI jJl 

[0 cV-] = 3 aMjJI JL>w« 

[0 < \ [ = $ a 3\ jJ\ ^jco 


J-^i (j\ J^ 

* ^j*» ^ V- LowUp \ - 

• =(j-)i oils' lil 0 

* ^ La jjp \ + ^ 

. ^ *XaJ 1 1 ^jA Lu lo i^L^.a^ 4^ 1 wO 1 \^*a 

. a3 \ jJ \ JL>^a iJWl 4jUJl JlSC^Vi ^ja JiT ^9 "V 

I 





J*' 

£ 








v* 








Y 













V 




j 



lT* 

Y 

'- 1 





r 1 

y 





f 








L 

k 







TT 

v* 








v t 








1 f 





V* 




J 



lT* 

Y 

'- Y 

-; 




1 Y 

- ► 




i - 

Y 








V>i 

1 





^1111 i—LusJI - ^ j^l ^ /ii 0 11 - 4-qLxJI oLuubLjJI 




*LuLul>Jt Jl jjJl 




l^tlf ljLJUjJIj 2U<ntf*rtt Jl ijJiil Jl^« JljJlj &j 

Determining the Domain of the Real Functions and Operations on it 

.IJ jSCiJl j\ jju sApli l ja aMjJI SJs>Co 


© 


S jJtS* 4JI JL)i Jb^o 
U> 4^w^JbxJl iljpV I 

43 jA* jisJ 


jLil 


SjLil 


00 - 


Jtiuo cSi 

Determining Domains iuIdJI Jla_o Juju 

:4j^l d^iUipJl JljjJl J« JfT iJj>- 0 


^V = (^)v 5 


r + 


lT* 


^ - 




1 


iT 


7\ 


= 0-)^ 4 


0 - , 


Tf= W, 


lUJI 


Vi — ^y. J I * — ^ ~ ^y. * y j * iwlj * — ^\j2>qJ I l»£ AA£* ASy^~^ yrF“ ^ ^ A^ I Aj I ^ 

{r cr-} - 1 y> N i a3\jJ\ JU* j ,jSC aJ ^ j 

jA»dl J^ljj b A^w^ Jx>J jJI jj-" ^*3 ^aJ>- y 3 a 3 \ wij \ JlaxA V 
* ^ V - (j*> J^l lV ^ ‘ j' ^fry^ 


] 00 t V] = y J JWv« .". 


r < 


O'- 


■ <r- 


O' 


2. = r a JU* iAf- jl>Jl JJi t o-j- \r= (j-) r a ^ 

* < y - ^ J ^SsJ LfiwUP 4i^ca O J ^ 

+ "I 

] V <00-[ jjfc ^ JU^a jU <ApJ 

:Jn^U 

ojw^ (j^) j ( Kj < + ^> 3 j cu^ (^)j V = (o*)* OjIS" 151^ 

£ = 0 2i\ji\ JU^ jU ji j UwUp:^ jl 
^ -J ^y> ^3 0 4 J 1 wO I (J ; (^) ^ 0 ^bLP . Lo 1 j 

Q 

:4*b*^h J^jJl ( j^a JS" 0 J 0 - V 

v=(o-) r i 5 y ;Y v — = (^i')^ :> ' 

T ~\- , yJ\ - ,yi 




■■(o'). 


■y 




.d! A*^J {''*}" 2- 




:zlQ L i j i/~inV 

— = (^)i 3 a3IjJI JUv« jl^ I SI 


(T‘- tT 


JjSlI ^IjJI J^iJI - dLkJI v l3£ 



: UF Jglll oa-igJI 


Operations on Functions 

( r i± N i )JW- a 

rf^f (v 5 


bliiLi 

J^JI^OLUaJI 

^xll r ^> Ujk*i(L>fca y- 1 4 y A 4 “"'^ 

* Wy 5 ± W ^ = (lt) ( v 5 ± ^) ' 

‘ (l ^) v 5 -(^) ^ = (lT> ( v 3 .^) Y 


( r 3 )^-(vfn ^) ja 

' r 


AP ( r ^) ^ 


W(4) r 


J^c>J ^x5l ^ <4 ^5L>wa ^\Jsj (^jLuj> Jl>ws < iibLJl oVUJi ^ ^ 

4 ^Up ^ - = (^)o 


< 2: : \ ^ 

= < [r*-] : r ^ 

:ioVt JljjJi j-a J5" Sjpli Jc>-jl I'bfjt 

(^f) * ( T * v) e ( T * v) v ( r 5 + ^ 5 ) I 

"(4° J 5 ^ 3 - o\. - i.j.»-' ! Uj U 

(*-)( v 3 V) * (O^V) * (W r >V) 1 

o-)(4) 5 (0(4)^ oo( r *-^) 4 

r r J 


®~ I - I U-JjL_oJ =» 



: Slln.in 11 Obl^fl <bl^f I jlk^l 

: -o^ j-° JiaJ 4jSh oll a l a ^J' ^ 




^jjlill ^1111 i—LusJI - ^ j^I ^ /<i q 11 - 4-qLxJI oLsuubLjJI 










: ^ ^ AJta ^ jji (_$1 X 





L^i 

k 







;, 





'o* 







O* 

w 

4 r 

- X 

- ' 

- 



x 

- ^ 




>* 








'a-* 1 

r 









0*1 

Y* 

k 










_ 

7[ 


► 





/ 

1 

V 





/ 


lT 

4 r 

- X 



/ 


\ 

, ► 




O-' 9 ’' 

f 





(a) 


(->) 


(^) 


(1) 


jjioj V j V ' 4£^*j>v«J 4^^<Jl V 

{(o <r) <(\ <r) c(£ <r) <(r <r)} v {(^ t v)<(v t o)<(o<r)<(r<\)} 1 

{(o <r) <(o t >) <(o 4 \-) 4 (o 4 r-)} 4 {(r<r) t (r<r)<(r t \)<(tv)} ^ 

:^jbU (jt o^l 

{r- t r- t r = — c^ir iij © 

r - jj-^o = (^»)^ j\5" \ S\^ a3 \ jJ \ ^ Jwo 

+ ~o*< {0 <1 tf <t <N} : ^ C-JV5" lil © 

ij iUJ \V = (i))^ oj15" V ^S'\ I 

:^yUUwa J5^ IjfclJwOj Jl>^o ^yLJl ^yl*j\ "V 


^ . 

k 











n 












h 

Y 











O' 

w 


r 









o*L 

k 





Y 
















V - 





a- 


- \ 

- 



\* 



o* > 

r 




r UwUp \ 




= ((j^)^ <L^>- ^ a3\ jJ\ Jl^o V 

N- J 

. 1 w\3 1 ^ taX/O ^UCU^ I I ^ ^ ^ ^ 1 ^ ^ 

■.^ 3 aJUD yiUl J5CDI ^.jl (a) 
v < j- Uj^p r 


r<^ 

L^taXJL P 

r + Lr ■ 



L^wXxp 

\-^r 

-W 4 

V 

S 

w 

-t 

UwUp 

r + iT r | 

' = (lT ') 4 


UwUp 

lT-' j 


I ta\3 1 (^ wX^ ^UCUAl 1 1 (^*^3 ^ ^ ^ *Xl) LcJ 1 I ^ 


>> 


jjSn ^ij ji j^i - ^jlui 



: UF Jglll oa-ag-JI 


> j- ^ r- U.up \ 


'u - 


(^)i cJlf lil \* 


V ^5 ^ * La J^S- X + jj-a 

aJIa^i ^hXa 1 ^ aJIaA 3 ; ^jL»l i ^ysL... j I 


('•)> 


r>^ 

L^taXJLP 

i 

V^i 

+ 

i- 



'W 

U*UP 

r 

o“~ 

• =w 

i ijlf lil \> 

A< j- 

l^taXJLP 

' + V r ■ 







IJbvjl 

(r) 

:> V 



(r), i 


:CU 

*>- < 3 a3\ jJ\ Jiftj :dj L> jJ L injjJ 1 >T 

o 

w 

S 

w 

UwUp 

o » 


\o...> ( _ r < 

> o * * * 

loJcLP VO * 

* + ^ 

■=(o-)> 

• • • • ^ (j^> !> 

\ o * * * 

Ujjp \ * * * * 

. y 
,+ (T v J 



:A^-^I t4^j^a3l SJS* ^JLaJ ^ * 

( 0 ....), * 


c*Lu^)^^Jl e^s-^l »X>-I 7J j aS^w eL^LLG (^.ijl A^AsJL ^L^aJl 




(—)> ' 


(J) ^ AjJlt? J^la aJIaS” ^ *l'S 1 .J Ajil^? *_> j-a 7 - J)15" lil ICLuni p I Li JilijJI \Y 

f- , 

:^>-jl ^ 

(t>c v < r )c' 


^iaji)! ^hy?) ^3 4 J 1 j 5 ^ A^-LuxaJI l— 1 ^ C-ol5^ 151^ I QjllI hJLqJ Ij JujjJ I S t 

•(°)f < (y)f ^tj' ^ (<j 0 f 


: 4 *uV^ 4 «<jLJl>J 1 ( j^a JS" Jt>^s 0 ^ ^ 


\ + 


l?_ 


\ + y 




r + 




n + ^o- ^ 


— = 1 


j'-t'r = * 


V ‘ tT'V = (a ") 5 



^1111 i—LusJI - ^ j^I ^ /<i q 11 - 4-qLxJI oLuubLjJI 



Jt j I jlal 






^ 1 0 * 1*1 ^^jjJ 


.JIjjJi ji>i < 
^JljU jJl ^»o| ^Jl ^»lwX>tl**>l 4 
J ( Geogebro ) 


ill 


d 1 nil nl^/l 4 — ll I Kw^KQ I) 

Monotony .a I J&\ 4 

Increasing Function .i>Jbljj ◄ 

. i^.5 Lj ilb ◄ 

Decreasing Function 

Constant Function .oLj ill .5 ◄ 


£iI 9 j 2 I 


.4^oJ^- ill 4 

.(— » ^xL>s-U ^x l jj 4 


Monotonicity of Functions 


U^u Q ^ 

jsCjji 

>X>-\ ^3 3 ^J&ls 3 l 4 Jo JuO Sjl 

Sjl ob>jj ^3 ^Ju 3 l Ji>-V 4 

.Sjl ob>jj ^ 23 lo ol 1^13 1 

3 jl ^>J 1 CoU>jj Jjljj* ol 1^13 ^ 

.Sjl ^>Jl Cob^jJ oLj Ol jZ3 ^ 

jl Joljj Ol ^13 Jo Joo j J jJljJl £J ^3 JljjJl CoLl>JU Coli *2 Uj^Lo 

. a 3 \ Js 3 \ j! ^ i?b Iw 3 j-juLo jJkj j-* Oilj LIT (^)i o^J jl j^bo 



o^> 


AJ^j _|8 




t 




















/ 1 

1 

1 








u 

r 1 

r 

- C 



nr 

> 




\ 





i\ 





1 

1 

1 





1 

1 



1 

1 

1 

1 

\ c 


r 

A# 

5 O* 





i 




























< 

J H 


, ^ 

^ i 

■ cT 1 




:<UI dJI JjI^j 

]* > c f[ o^OaM ^9 4j«bl Igjl ^ (JUij 

] k_> «![ 3 rL r* ‘ \cr' 

(\U J ) :> < (rU - ) 3 




: 3 jiaJi (j/i?rr> 

]i C _>.[ o^laM ^ ij^aSLo l$jl i aMjJJ JUj 

9~ ]S ‘ -=r [ 3 rU - SO" ^ ’^1 

( >t r) a > ( rt r ) 3 ; o^ 




]^ c J [ 5 ^xi 3 l ^ iuU i a 31 jA 3 (J 12 j 
I f ‘ J [3 r j- SlT 1 

(\ 0 ") 5= (ftr *) 5 - 0 ^ 


>T 


JjSII ^IjJI J^iJI - t-JLkJI V LS 



: UF Jglll bugJI 



jduo ” 

.JAU1 jU\ JSCxJI J iiiaJl aJIJI o1 >1 © 

]> «oo-[ SjXiJl ^ 4^*a3lo 431 jJ1 ^ 

]t < • [ e^ui)! ^9 4j4jljJ 431431 ^ 

] oo t r[ SjXiJl ^ 4 l>\j 431 jJl < 



(ji Q 
: JALJI jSCiSl J © 

; P 1 l^ ^ fl 3 1^ c 4 j 4»j l^j 43 1 43 1 1 ^ ; <J 1 ) Ij.,. 83 1 L * "** j 1 

.4x^13 j ^SsJ ^1 oljXi31j (4^yasU3 

Jlio Q 


l^£4-a^ ^ -^3 1 ^j»a ^4U X***1 c — 






i 

{% 









i 


t 







r 









- _ v 

c 

\ 

\ 






\ 


/ 

\ 



V* 







\ 

lT* 

* T 

- 1 

- ^ 




' 'I 

\ 

* 




Y- 





\ 




3 





\ 


eM-O 


] 00 t 00- [ 4jJuljj' 431 jJ 1 ] 00 t 00- [ = 5 ^Xa t ] 00 1 00- [ = £ = 0 JUva I 

] 00 1 00- [ = ] 00 ( r [U [V t 00. [ = 5 JUva V 

^ = 43ljJl ^4^ c ] 00 1 V [ ljr>l 4 j4j1^> ‘ ]V c 00- [ 4j>4jl__jj 431 j31 

]i c °0 - [ = 0 ^Xa ( ] °°cY [ U]\ t 00 - [=0 JU^> * 

] °°c r [ ^ A^^siUjj c ] \ < 00- [ ^j, 4Xj\j 431 jJ1 



^1111 i—LusJI - ^ ^ /<i q 11 - 4-qLxJI oLu2sIj©I < i 



Jtjjtft jla! 




<ji j$u. Q 

C^>ol y dJIjJl iS^J Jl»v» «LSh3l JT Y 





o 








i 



/ 




V 

r 


/ 




c 

k 

y 







\ 

< 





V* 




— c 

) 


cT* 

r 

- 't 


> 



r 





i 

, T 







* 

\ T 








\ 






V* 


\ 




j 



’- ' 


\ 


■ 1 

/ 




;. 

\ 

v, 


r 




> 








> 

\ 







V* 







O* 


\ 


7 

r 


C 



T 

Y 

/ 

/ 







/ 







1 < 

r 







> 








(JljJllI £L^lj-Jl ^JOtJLUj) 

jl oAjbJJ ^yL>vJl GeoGebro ^&\jjj> cCjIo ^j^co 

bliki 

. V + j-uV - * \j* = (j-^)^ :C^>- ^ a)1 jJI WW l)^ 5 GeoGebro ^\j3>cl * >L 

.\j 2 b^>\ J^l CU>olj 4 JI jJi (^wX^J Jl> 5 j 0 Jj>-j1 ^0 J\ 

B Z]0S0[^@HS * 5B :iJUl ol >^JI *J J»LLJI lid 

tophto ** v w 



0 ) 


OH* 


4«w^ ym y I oJbUl 


(GeoGebra)^\jy^y\^\^J\ji j^Jl'ijilj^sl- \ 

ij\ [ : j : [ : [ : [| J^~b ▼ Graphics bi * a\ ^ 

4 J^cJl oJ^Ui 


0*23 



:a 3 \ jJ\ S-Xf-ls I ib^oJl sjiUi Jh -t 
(input) JUoVt r + j-r - r j- = ( c *)s 

W— CDQCDCDCDCDCD® 

cdJljJl AjlJl olaUl ^ ^ b**>\ 

(Y)J iw c . U5" 43 IjJ 1 e0p\i 4 j j^>Jl ejiUl 


>0 


JjSlI (^IjJI J^iJI - ^.JLkJI V LS 



: UF Jglll oa^gJI 



A jJIjJI ^l>ju ^Lp laS) Jo JojJ ~X* 

v 

4 *<olH 3 l 3 Jo Jo>- jlaiiS 

1 ^ J ^£> ^ c ^ J*^JuJ t 

J\^0^ l&JoJo o jl 

Sj^UJI J-^ 3 ^ 

^ \^S 4o^o>Jl SiiUM ^ jJaS. J ' ^olJo-j^ ^lao 

.(r) jsa 



! j^>u JIjUU ^tJ! ^jA 

] 00 t 00 - [=i^J^ ( ] 00 ( 00 - [=i JUva | 

]oo t \ [ ^J, 4jJo\j t ] \ c \-[ Jz ^WaStS I ] \- I 00 -[^j AjtJo'jj aMjJI V 


j^J '"a*' “ = (lT 1 ^ :i 


^>Ca Geogebro ^^Ujj ^ 


^i ;hi 

1 


4 )\jJ\a ! >1 C^ol 


®z r - 1 u-jjl_oj ZB 

s .1 *">r->\^ ^*^01 yA ^c!ZZj\ yO * ^jSC.. vJ 1 i^*AJ ^ 



f 

(i)J^ 






t 

i 
























\ 











\ 




4 * 

- r 

- \ 

- ^ 


j 1 

* 

\ 

r 


o* 


♦ 

(Y) JiLi 





c 

k 

r 






£ 

** 


/ 






V 

Y/ 

j 







K 

r 












\ 

- y 

- 1 

lr 

J 


’ Y 





V-At 

> 







f 

r- 







/ 








/ 

!. 







T 


r 






(r)J5^ (>)J5^ 



^LUI i—LusJI - ^ j^I ^ /<i q 11 - 4-qLxJI oLuubLjJI < i 



Jtjjtft jla! 


y-\ 


jls\ I ^3 JlSsJu^lj JS"” J\j>v« 3.X>- Y 





1 

Y 







V 

v 




W 



7 




W 

Tr* 


/ 




o* 

W 

4 i 

7 




r 

W 

> 


T 

;_ 







> 







£< [1 < r-] : 3 CJlT \b\ © 

\jzJJS* - 1 

. = &)> 

^ ^ (j^> ^ \ L«.XiP , 

l ■ .‘>^— ' ^ ^ ^0\w0l ^ c ^ ^^ C .> j i> 3 I ^*vjl 

a3 1*xJ \ ^ ■**>^3 1 ^ (2)** ^ ^3 ^ *x3 ^ ^ t 1 ^v® \ ^ \ -x^>^x~-' £ 


' +r ('-o-) = (^) a e 

■W J 5 


•cr 1 


T i_r' ■ i = (lT 1 ) 5 ^ 


a -r-V = (i^> A 


.\jfcsl ji?l CU>olj 
0 - ^ = (,j-)a I 


lT 


GO* 



JjSlI (^IjJI J^iJI - ^.JLkJI V LS 



*J*« 




Even and Odd Functions 


- (j^ ^ a 3 \ jJJ ^yLJl JiCjJl jjS 

oli-*a3l gJj& JljjJl ^SCoj j c4j^«o 

.J^>^h iliSS J !j>- JjUiJI jl otal^aJl jj^- 0 J y>- Symmetry JjUdi 


IIJLQjQlJ 


t ^»u^ww»«3 1 I c 3^^” 3^^“^ ^y^* 4 ' 

4la.g.) 3y > “ 3^^-^ cfJJwXS^ tliUj \gyg> 



.Ju^VlitaAl j J J uUjJ! 

(Y) Jiw 



1 


j 

r 

k 


I 



\ 


._if. 

\ 

- -//■ 


1 



•U*~ 

\ 

) 

(0* 




\ 

1 


/ 



r 


-\ 

\ 


/ 


U* 





/ 







T 1 

> 

r 





obU^Jl jy** J ^»- JuUjJ! 

0)J£A 


:( ') <y 

4jg.g. J 1 ^y& 4j(jJi ^L>vUj ^yLJl i*3iy)l ((J^ 5 c - ) 3y^-> 

.ObL^aJl jy>^ \j^ 3 j\ <Ap <*il yJl ((J^ c (J^) 

:(Y) Jiw 

C^>- 3y>* JjUj c y* 4 J^Aa 13 ^yUJl J^LxJl ^^2yj> 

.y^JuJl L5^ ((J^ 4 (J^) ^ &jy*2 ((J^“ 4 (J^ - ) ^ oj. 


Y-> 


■ 

^ 1 0*1 *1 jJJ^uJ I 


.(JljjJi oLjj>eJwo ^ 

.4^>-jjJ( (JljjJi 4 
,<Lo yji (jijjJi ^ 


dlnllnl^f) tliKIhinol) 


Symmetry 
Even Function 
Odd Function 


JJU< 
^rTJJ 4 

4-0 jA 4Jb ◄ 


±) 9 ^) 


^ol^j — <Lvo-Lp 4 ^xL>- <Jl 4 


4*J> 


6i J$l* H 


•3^Vl 4laji3 3 y>- 4A5U>l3l oLi^JuJlj 



^yllll y LUI cJuusJI - ^ j^I ^ /<i q 11 - 4-qLxJI oLsuubLjJI < i 



Jljjtfl j j JJ I Jljdtft 









0*1 

Y / 

k 







1 V 

\ 








3 





r 


'- 1 

_ J 

\ 




lT 




1 





— ■^ — 



T “V. 

> 

) 

f 





U) 


(^) 


(I) 


iaiilj jiSni 

? is.S.9 Aiaib J ^>- jl j^>^« J ^>- oljj>*JU JjU^o Jj& 

Even and Odd Functions *2Ua jiilt Jl j 2U*. J* 


A^j_Sj 


3 o*- ‘ O* c ( o*) * = (o* -) 2 'H ^rTJJ W>i 


aJIjJJ JUb :5 ^ SJIjlII 


J^*^ 0 J a 3 \ jJ \ j jSoj 

3 (j^- 4 (j*u 4 ((J^) ^ - = (^ -) ^ (jlS^ 4jJ^i ^ JUb !4 j.S ji]\ 4i|jJl 

. A^aJb J 4j^i5l a 3 \ jj \ J j$0 J 

** J ^ ^ ^ 0*^ ~J 

JL>^ ^ (j***- 4 ^jj> J2>J 4-^>o io ji jl Wl3^ aJIjJI c^>o jjp 

(l^ - )^ JJ^ ji c*w«*Jj a3 \ jJ \ o3\5^ ^JL>jj> ISj^j 4 a3 \ jJ \ 

JIJUO Q 

•Aj^jS _jl 4*>-_jj 43b l^j^" 0^>- jj-* (_j® - 1 ^3^3 C^>tj\ 3 

a"^“ = (a")- > * ' r ' + L r' V =(^)^ ^ r ( j - =(u j ) 5 ^ '"o - " = (o^) ^ l 

£. = 5 JUv« 4 T (J- = (<J-) i I 

V lt = T (ir _ ) =(a J_ ) 5 : oj^e ‘ L 3 cT _ ‘ cr J 5 ^ •'• 
^-jj^bi.-. ((j-)- 5 = (a--) 3 oW 

2, = 5 JW^ ‘ '"u - = (a")- 5 5 

br ~ = '"(lT 1 -) = (a* 1 -^ : Oj^V. ‘ 2- 9 O’ 4 " ‘ lT •'• 

431^5.-. (cr) 3 " =(«r-) 3 jl l5^ 

iaolffl fih-\ 1 1 n 

t (j ^231 4)b + -^® 3 jt • ^ f Of»- l - , L ^ f = ( L ^)i t ( ^ < ^ :i a 3\ jj\ ^ 

. iJtf. j laj CS- Aji J$ c 0 4f>-j j 431 jJ 1 j jSCjj 




JjSlI (^IjJI J^iJI - ^.JLkJI V LS 



LJ L J o J d I flMIJJ ^ JljdkJl : UF Jglll ougJI 


o 


j-* b- _ = (j^ - ) b- 

^r 0 = (j^ _ ) ^r 

U? - = (j--) Ik 


] °° c V-] = ^ JL>^ c r + (j-n V = ((j^)^ 
]oo t r-] ^1 - Ulo ] 00, r-] 31 y] B^JJ 

. Aj Li, L " ** * "* ^ o I *x 3 1 . . 


£ = 5 JUv« < (J- b>- = ( L r')i 15 

L^" 4 **• 

lT' ^ = (l^“) ^ = (o^“)^ 

iL^jj 3 Jb :> /. (j^)^= (j^-):> : jl 

ol J9U 

.dUi j^s* jl <o ji jl ^b 1^3^ c^>- ^ L>Uw« J5^ ^ ^ a3 \ jJ \ c^>o\ Y 


O* W* " r <J^ - (l^)^ ^ ^ + V (J^ = (l^) ^ ^ 

a* 1 W" = (lt*) 3 ' 

(J^ ^ r j^ = (o*) 2 * 5 W* r ^ = (l^)^ ^ 

ij^ Y w" = (w")^ d 

lT' lT’W' = (lT')^ ^ lT' ^ + ^ = (lT*)^ ^ 

v L r , + r L r' = ((j-) 3 


liU 


IcloLb (_plgii 

:jU < 4 j^ 3 AJb v j c N j JS" jlSj 

‘ ^-jj ^' 3 v 3 s 5 : 0^ J^" ' 3 | 

.4j^j 3 i)b +^ j (^f 

4^j>-jj 3i3b 3 + a ( ^ 

•^TJJ^b v j x n j (1 

4^>-jj 43b r i x a (r 

. ^0 L , -* " ■“ L n -* ' ■“ ^ \ ^ i 

4jiy43li r-> x \ 5 


(v) Jj>J Jjb- ^3 dijubb yS ^jb>J c 4jbL*Jl Jc>^4»U 

Jduo ^ 

4 ,*^-^j 3 43 ^ *^3 ^ 1 L® ^ »**^ 3 1 (. s 43 ^ 43 ^ 4,3 \^3 ^ 4 ^b ,*3 1 t 3 1 ^t^**** ^ 

X> j^~ dtabb J^Jb-j dUS 





r 

k 






Y 

o- ' 

- Y=( 




/< 

\ 




/ 




cT* 


y 

\ 

J 




, 







T 

3 

r 






r 

k 

/ 


lT- 

+ r ^r 

■ = <u 

Y 

-)* 

/ 




1 

\ 

j 





1 



(-r* 

1 

r- 

A 

9 





/ 1 

/ Y 





1 

r 





1 

T 

r 




^^lUI ^LUI cJuusJI - ^ j^I ^ /ii o 11 - 4 -qLxJI oLsuubLjJI i_jLi^ 



Jljjtfl j j JJ I Jljdtft 


: jl 3 a)1 jA 3 ^LJl J^aJI ( j^ = ((j-^) ^ l 

4jO ji a 3 \ jJl jl ^\ c . J j>- JjUxo a 3 \ Js3 \ ^L>A-a 3 Jl>wa 

(o* ■) + ' r (a*' -) = (a* 1 -) 5 •'• 2, 3 (j -- ‘ a* 1 ’ •' 

j*- r L y>-= (j--) 5 

(jjrf + '"(_/') - = (<_>■"-) i lS"jl*La ^alp ( ^ — ) -i>.U 

(tr) 3 - = (lt-) 3 

£ £ 

.4jOji a 3\ jJ\ j| 

JSCiJl^ ( ^-r = yi v 

a^jj aJIjJI (jl (^1 JjUwU aJIjJI ^l>sLoj <. [V cY-] = ^ JL>^a 

V (l^") " V = (a - ") * •*• [ r < V "] 3 lT'" ‘ U* V 

- Y — ^ J^*i**m.*.1 L 

4^-jj a 3\ jj\ jl ( J^) 3 = ( J^-) 3 


: jl ^ aJIjJJ ^}LJ1 J^LaJI ( j^ c = (^) ^ 

S 4)aSJ 4^j}U cObl^ail J^>^a J ^Uj-a a 3 \ Js3 \ ^c>*JLaj 4 =3 Jl>w0 

! i-n .... L n -* ' ■“ *1 I A^ 1^1 I 




^JJ 


(o*)> 


4jO j3 


(lT 1 -) 1 - T ((_r 1 -) = (lT 1 -) 5 •'• & 3 0*- <■ Cr* S*' ' •' 

+ j- 1 + r u - = (u -- ) 3 

^ i + - = (^) 5 - j£Sj 

•'• (<j-) a - + (u--) a jli ^lUiJ 

£ £ 

. 4j **"" ** I A3 1 ^ 1 1 


6* Q 

.dUi j^s* jl *Loji jl *u>-j j l^jjS"" C. **>■ ioVt aJLJI JI$Ca-VU J1ja)1 J5" ^5" 51 T 





i 






T 






Y 










v 


J 



cT* 

Y 

- ^ 

i 

> 

Y 




l — 

v 






1 

f 







if* 

V' 

i 







1 

Y 








T y 

/ \ 








r i 

J 




< 

r 


- ^ 

— 

\ 


, ' 

V 





1 

Y 



N 

\ 




Y 









r 






JjSll Jl j^i - ^JLUl 



^.Iglll 01019JI 






J*' 

Y 






















v 


J 



cT* 


y ; 

r 

; 

r 




\ 







r 





Jduo ( ■ 

3 431 jJ 1 JAUI jSCiJl JL* © 


> 


< 


O" 


o* 


Lf ^ 1 

LaJJLP ^ 

L^ 

Uj^p A_ 
o * 1 


=G-)> 


• ®>^ a o' 

cM 

.4^>-j j 431 jJ 1 jl (^1 JJ>^ J^>- Jj'-O*-® *0 W jl ^iLJl jSC-iJl ^ 

J^> o' Js 1 ^ I 


.&L» 


r-<^ 

r->^ 


r + 


o" 


r- 


(T ■ 


= (^) 3 C~>- 3 3UJI jL © 


jjS* jl Aj' 2 j 3 j\ 4 *>-j_j Jj& 


W- 


r- i u_jjL_oj 




■ d\XjL>-| jlui 4lgS) jl O'^lyaM j^»va jl j^>yo J ^>- JjUJ j\T \i\u _/i\ \ 



(r) J£a 




0 ) JSw 



^LUI cJuusJI - ^ ^ /<i q 11 - 4-qLxJI oLsuubLjJI < i 



2L jjj-ol! Jljjtfl j j JJ I Jljdtft 


-) 




2 



i 



Y 



/ 






/. 

Y 

V > 

-/ 

V. 

'/ 




Y 






> 

r 




(1) Jiw 




2 

k c^ 

T 




Y 


/ 





y 


w 

Y 

- > 




cT 1 


1 






1 


f 





O) 


(OJ£i 


.dJJi _^s- jl 4j>3^i jl O-cp- l^P^i ijtiJ 4)li J5* ^ 





i 








— £■ 

Y 













> 

_ ' 

'- 

_ J 

Y 



X 





l 








\ 

r 





f 

wp 



up 





V/ 

k 







i V 

\ 

) 







1 





r 


'- 1 

_ J 

V 








} 

w 








T 

> 

r 





(1)J£i 



0) tp 1 


(-*) Jidrf 






2 

f 







/ 



Y 




\ 



/ 







\ 


J 

- r 


r- 

- J 

Y 





u* 





£ 










1 

r 






(*) J£a 


.dUS ^p jl 4 jo ji jl d^>~ a aJIjJI cu>oi T 


° = (l^ e 

L pl^ L p = ( L p)^ 5 


V 1 - lT' r = (ltO * 


r + T 


r-, 




\ - v L p + 1 L p = ( L p)^ • 

^-V = (^ d 


= ( L p) r ^ tj-'U- = ( L p) r ^ ^° L r’ = (o*)\* 'H * 

.dUS 1 ^j>1j 4jo ji 1 ^j>1j a^jj JljjJl (^1 


:x : 

v r 


:x : 

V \ 


r*V 


3 + a I 

V \ 



jjSn ^1 jji j^i - ^jlui 



LJ U.C> J d I flMJJJ ^ Jl jjJl : UF Jglll ougJI 


cdDS j*s* l^jlj 4jiji 1$*-® Cx?. ^ JljjJl jj ja J5” oLx>tXa 6 

.Uil >1 


* <^ la*XX£* 


*>0- 


l r- 


IoJlXC- 


cT 


< lT 


=(^)> 


L^taXJLP 


* ^ L^wXjlp 


= (u-) s ' 


^ la.XXC’ X + 


> 


iT 


iT 


la*XX£* - X 


= W: 


<iT Uju^ \ 


* > 


iT 


Lo*xx£* 


<j- 


cT' 


= (o-)- 


V* 

i 






V 

Y 







\ 







1 







J 

y 

r 


f 1 

“ 

i 

> * 

cT* 


(Y) J 5 w 


j!iU- j^a la j ^- 1 







i 

1 ^ 







*\ 

< 








y 








/ 



4 £ 

i— ! 

’ — \ 

- 


/ ^ 

j 

£ 


0 )J£ji 



i 








*\ 

< 









y 









1 









j 

y 

1 


1 \ 





cT 1 


(*) J£i 







i 

SL_ 






\ 


4 






\ 


4 

Y 






\ 

V 




4 £ 

'- ! 

,- \ 


" 1 


j 

5* 






"< 








t- 

y 

r 



(r) JSLi 


.1^31^0 (^ 5 ^ ^r*y 2 > Cl*.y>o ^3 (r) 0 ) ^ 

. ^3 ^Lp 4 j ,2^3 4 J I wO 1 ^r.^y2.> C— <-s^o c ll)jLfa4» ^5** ^3 ( ^ ) (3^"'‘* 4 l3 ( ^ ) (3^^ 3^^ ^ ^ 

iji?l c^>ul (V> aJ^>- (J«5^ / 3 iUJU 



^^lUI i—LusJI - ^ j^I ^ /ii 0 11 - 4-qLxJI oLsuubLjJI i_jLi^ 



^glll 


t-s 


^ 1 0 * 1*1 ^^jjJ 


sJijJi ) s jis Jiji ^ 
- iSlJLSI - iJa-Ll 

( i__*ScJl SJIjJI 
( iilkll wJl) ^UiUJb* 
i^_S3l iiljJI 4 

oLx>dl ij 2 i]|.xU 

f + ^ 

(f + = ^y> 

<-j + (f + c r*')-5 = 

-?r + ( V + f = ,j 0 

^ 2 ^J 4 ^»wUJsl ^ 


dlnllnl^l tliKIhinO I) 


Transformation 

Translation 

Reflection 

Vertical 

Horizontal 

Asymptotes 


•cT 


•J iS&* 
.JUil 4 
ISsajI i 


< 

JaP i 


iZiI 9 j 3 I 


<U»^uL>- ill 4 
. 0 4^0 4 


j Jl jjlU ^UJI J£*M 

AjLujJu^\ 


Graphical Representation of functions, Geometrical Transformations 


Polynomial Functions ajJbtJl ajuuZ 2UI Jdl 

’ o* J + + + V Lr' v ^ + lt* J + J = (u - ) 5 


...c ^1 t ^,1 t \f c f !t»L« 


3 v 1 > J t ^ 3 J 
4 ^jLj 2 ^>J| 3 ljp^h APja> 5 ^ JjULJI JbxJ^ Jbxjl Jl Cl*-Jp^ 

3 ^Jt$^ 4 ^>-j 3 j <■ J J-° ^j^oJl iJJ 5 ^ Jlj 4 o JljwOl oij& c (l^JU *LjJj>- 

f- f, 

^Jcljl \jfcwX>-\j 3^3 ^Ipl 3 jbX>Jl 

:Ji^U 

. 4.0 U I 3 ^ 1 3 * 7 ^- f 4 f — ^ ^ ^ 0 ^ ^ m \ 

^LoViJ \ 4 j>-jjJl j jjaj c Sflj 3 ^JVI 4 j>~jjJI j-° 3 j JoJl 3 jJ 5 " Jlj 3 ^Y 
. 4 *c 4 »*a^o ^ 1^3 4 JUI J«£^ ^ ^ 1^3 


. 3 jJoJl 3 ^Jt$^ 4 jb ^ip J*^>o 4 OjI jJJ j 3 Jlj 3 

\ . t 1 «•♦ t *: . ti .. \ M , 01 _ . , ti ♦♦ *:t( , 




j^-r 


l^Jj> 4 U ^\jSj 4 *J^Jl oU 5 lwX>-^l m i 

Graphs of Functions Jl j JLlI ljLJobJU 


Polynomial Functions 


j jd^JI S Jl JJ : V jl 

Al^_^ 





i 

r 








y 








1 





V* 







cT* 

" r 

- \ 


) \ ~ 



Y 

> 




Y- 






















: l^J Sj^x^ jgLuul 4. 4JI j j 


(j^ - (cr - )* 2 


J^>- c 4 ^ 4 cio 3 wX *31 ^ 4 ]^ 

\ = 4 A^ 0 J 4 ( * 4 * ) 41 Ij 
4 j JjIjJ 3 4 4 j 3 ji 3 4 £ =3 

(LJ 


ro 


JjSlI ^IjJI J^iJI - ^.JLkJI v l 3 £ 




^.Iglll iiugJI 



i jA l^J truth ’ i dnii ijj <U| j j ( Y 


V = (^)i 


^^lia ^L>sJLa (3^P L5^3 

4 ] * 4 00- [ ^9 A^ygiUj 3 4 *U>-JJ 0 c £ = 3 (^wLa ! ^J*0 JjJj^fij) 

(] 00c •[ ^ 



: l^J Sj^us Kuul < 3 > i >«<"> 3J|j j (V 


r 

uT* 


= (^ 


( * 4 * ) ^L>*JLa IgJcUj J 4*U*SCaJ 

( 2- L5^ * 4^3 0 4 4jO ji 3 4 2^ =0 (^wLa ! ^jA JjJi^fij) 


Jllo 0& 




(Y) JSw 


V >^ 

Y < j- 




laJuLP 

T lT ' 




• = (j*)> 

laJuLP 

1 




lM 

(o*)> 

c V > j- laJ^P 0 


]Y c °0 -[ JSO X j* = (ij*)s ^>jj 
^ La5^ ( 1 cY) wUP 4P jAa o ^^3 ^ 


i = (j*)z ‘. Y < j^laJuP (t 
] 00 4 V [ (J 1 ^^ 1 = 4Jal*Jl 4j|jJl |^i ji 

(Y) JS^^UT^UI Jlp 

] 00 4 * ] = 3 (^^aj 4 { V} - £ = 3 a31jJ( jl 



^1111 i—LusJI - ^ j^l ^ /ii o 11 - 4 -qLxJI oLsuubLjJI c_jLi^ 





^ Lut/JL ^ t ♦ j J IjJLU 



<ji j$u. Q 
i sjuu yiUi jsCdi ^.ji © 






>0* 


* < 




La4J«P 


Uw up 


t l^ 

lt* 


<r) 


The Absolute Value Function 


:(d51Kt,l 4-cjiiJI illlj) jxiL.aU 4JL 



jxLiLjl aMjJ Jss^wjl 

2. 9 Lr“ ‘ IlT’I = (cr - ^ 

:^L> LS" ^3^oj 

' ^ Ljj^ j* 

' > a - J* - 

r =^ 0 ^ t * = |*| c r = |r| = \r - | :j1 Ja*-V 
I = TT^ 4 1^1 = I j -- ! 4 * ^ Ij^I : o'^ 

\ - = ji-Vt (JyyOJ 4 \ = Lj^w^>- 1 ( * 4 * ) 4jg.g. J 1 ( jja (jl JcO (jlpUc^ 3 4 JI jJl 




( ] 00 ‘ * [ J* h^yj ] ' 4 OC- [ ^3 A^yoilo 3 4 ^ 4 ] 00 4 .] = 3 ^ ! j*« JplPXj) 


Rational Function ajui 







L 


k 











5 ■ 

Y> . 












1 " 

y _ 

| 











T " 

\ . 












1 " 



K 



cT- 

0 

- i 

- r 

- t 



J 

> 

r 


1 

1 )► 

5 






™ ■■ 












V 41 -. 












1 

4 












4 ■ 

> 

r 







:^a 4j 431 jJ0 ij^ys W.«i>' 

{•}- 2 . 3 cr - 4 — = (^>* 

4ia.0.> >vLa 4 ^>^* 42 ] 1 4^ c^Lxa*j j3^j 4 JL 

JjVi ^3 £fiJ> jJ>jJ>- Jja (JjSvJoj ( * 4*) <iSU3 

J 5 j cuSliM ^ 

(^x>wUi3 \ia>- * = 4 * = ) L^laJbVj 

4 ] * 4 00-[ ^3 3 4 4jO ji ^ 4 { ** } - 2^ = ^ (^wLa ! ^jA JjjLxj) 

(] 00 ^ * [ ^3 <waShJj 


* ^ jx Ljj-p 

* ^ L jj-p 


w 

\ 

lT 


jaj (j) j^l*. Q 
= (j*)> c~>- a aJUD J>U\ ^i\ r jl © 

0->olj aJIjJI ^Jo- j-aj 



jjSn ji j^i - ^jlui 





: UF Jglll ougJI 


Transformations of Graphs 
Vertical Translation 




0 - r L r , = (o*)3 


GLJbt-UJ j II) 

3 JI jJI ^.WmJ 4 ^uj! jJI :V 

ougloj Jjcxt 

J*-*' 

T (j* 1 = ^ 

Geogebra ^Ijl>cu*L 

b 3 ^3 1 I b 3*^3^ ^ ^ 

a31^ jp ^ou] aJIjJI Sjp\ 3 coJs^l^ oJsi>^ 

^3 Uff \ + = (^>)3 \^XS^3 3 Jj Jj>- 

(r t .) c(r t .) i«Ji Ji aJijJi ^ ^ij v— i (r 

.Sj-a j5^ ^3 dijlii^-^La Jj>^j 

(_sH bJij oi?'^3 V lT’ = (a * 1 ) 5 

eJuJc>- 53ii jf- j^su) a31jJ 1 eO£-\i jJjbb-Vj 
(Y) Jibi ^9 iS Y - T tj* = (^)i 

^ 1 jJ«CU*iU 0 - X q» = (tj*)} jjSboJ ^_a.- 5 " Ijiio 

• V lT’ = (lT 1 ) 5 

: jlS" lit : jl 

: jU Y - V ( _ r > = (j-) (3 c \ + V \y = ( L r , )j <■ v L r> = ((j->)i 

Ujji Aj-'jb ( ja (j*)j ^ 

j^>wcJ oL>J^h ^3 3 Jo-lj Sjo-j 

Ijfcjji ((^)^ j^-i3 J-& (l^)l 3 ^ ^>vLa ( Y 

j^>vJ ^JUl ol>oVl ^3 SJo-j V 

/^SCoJ ^JlS' j = (^)3 ^l>J-a iHClLi JlflQJ 

: j-° (J5* uL>ila^j 

1 + '"lT’ = (a*)j ’ 


I + (<_h) J = t>s ^ . WvM ^ujj *°^ 0i — CtJ 

oUol ^3 OlJo-jM j-a f \jfcjjJ 4 j>-1j\j ( L ^)^ = ^b>wla J-& f + ((J^)^ = J jSC ‘ 3 iib 

* ^ f LaJJP J oU*Jl ^3 J c * < t LaJJP c J 



^lUI i—LusJI - ^ jb!l ^ /ii o 11 - 4 -qLxJI oLuubLjJI < i 



^ Lut/JL ^ t J IjJLU 


t-\ 



Jlio Q 

i3 c j JS' c(3 ‘ j ci JljjJl (JjULJI Cttt ® 

tic J O-Vplii c_^T I cL^/lj 4^-ljb i dJljJJ 6j^> 

cM<^ 

ol^>-j V la^ji <^>-ljb i 431.01 jj^aj j 4 JI 4 JI ^>w« V 

r -(u j ) :> = (u j )j-‘- 
r “ 1(^1 = (ltOj •’• la* 1 ! = (lT 1 ) 5 ’•’ 


j oL>Jl ^3 SJo-J V l&jjJ 3 a) 1 jJl ^3>3U Jjfc (3 a) 1^31 ^3>3L« *.* c 
r + Il^I = (lT*) <3 •'• IlT"! = (u - ) 3 ’•’ r + (i_r , ) :> = (a* 1 ^ •'• 

jaj o' j^ B 

c_^5^ 1 ,cu*«lj <^>-ljU a a31jA 5 ej^*s 3 ‘j (j-® i ~^ > ‘ 3‘j‘i Jl_j.01 aJIOI J\ 5sji*^l T 

• J^3i ls® 3 ‘ j (i® 




Horizontal Translation 


inZEEE^lQBEESa 



ajui ^.1 -wlcJ a^yi a^ijyi :il>^ 
£fljgl<2J Jox C >* 


: JxcJ 2-^ J^cl 

I ^| = (^)^ ^3>3Lo 0 

£jja ^ a3\ jJ\ Sj^pIS Geogebra ^ 
JUol ^jabs(x) :Jti\ Jlp JUoVl 
J^plij iJLJl SiiU5l aJIjJI ^3>3u 
0 ) ^3 UfT 4 j j^>Ji SiiUJl ^3 f(x)=|x| 


Y^ 


jjSn ji j^i - ^jlui 



: UF Jglll ougJI 




^ Cibl aJIjJI (Y 

olw^>-j 3 l ^ Joo j^>vJ 

4 j j^>Jl SJiU 5 l ^ aMjJI Sj^pIs jJJ 

(y) jsa^ur 


^jui oUjvi ^ iy aJijji L5 ^« v r ^\ (r 

1 * 5 "" olw^>-j 31 ^ ^ Jou j^>vJ 

lila c 


C I ta\3 1 4— J ,j.S.ci 


3 aHjJI ^L>tLo ^lJc>^ 4 »U 


Il^I = (lT ') 3 :C 

•I 1 + l^I =(l^)l 3 ^ I°vI=Wj 


pj^j _ ^ 

(f + j+t) 2 = jjP J 

ol>Jl olJo-jM j-a t IajjS 4j>-1j\j (^)^ = (f + j-*)^ - j jSo ‘ a iJta 

* ^ f J ^SCj UwUP j ol>Jl ^2>J 4 * f J ^5sJ l*JJP j 



I j-| = (<r)* : J^' J 5 ^' <y J^il 

4 j>-ijlj a a 3 \ \ j^-i 3 j a 3 \ jJ\ ^ 

j oWol ol Jo-j Y l&jjJS 
( * cY) ( j^pUuiJl *X> aIzjijj | Y - ^| = (fj^)j • '• 

c3 a3\jJ\ (Y 

j al>Jl ^9 oJo-j Y Ij&jjJ A>-ljU a a 3 \ jJI 


( * c Y- ) ( j^pUui Jl 3 Jo 4I2JD c | Y + jj-u | = ((j -^)(3 • • 


jiio , 


£, ‘ J 6^'-^' Jr^ V lT’ = (lT') :> 1 

r (' r + <_r l ) = (lt 1 ) ^ 5 


oaJIjJI 




"V 


r 0 '-o-) = (o-)j 1 



^1111 i—LusJI - ^ j^I ^ /ii 0 11 - 4-qLxJI oLuubLjJI 



^ Lut/JL ^ t J IjJLU 



lMIO 








> 

. c 





\ 



\ 

( ■ 

Y* . 


1 

1 



\ 



\ 

V 

Y . 


1 

1 

/ 



\ 

1 


\ 

\ 

\ 



/ 

/ 

/ 




V, 



1 1 ■ 

\ 

\ 

y 

0* 

V 

0 

- t 

- r 

- Y 

- > 

- > 

f 



j&c* ja r (r + ,j-) = (^) ^ 

ol>J^h ^ OlJo-j V k V = (o^ 
!j*\j Alaiij j ^$Ljj ‘ ol u . J l j^>«J i JL.JI 


t 

c . 








\ 

\ 

z < 

Y* . 


1 

1 


/ 




\ 

\ 

\ 

Y . 


1 

1 

/ 


/ 




\ 

\ 

\ 

\ . 


/ 

/ 

t 

/ 





^ 1 

\ 

\ 

>». 

/ 

✓ 

.X 

\ 1 

y 





V 

-a 

f 


1 ^ 



5 



J* T (' / " a* 1 ) = (a* 1 ) J ^ 

sUj^I J} A^'jk '"a * 1 = ((j-^ 

aIaaS ol u . J ' j^>«J 


.(•cV) j-lj 


jaj o! J 9 L* Q 

^ ‘ J LX® l3^ = (^)i i i 

v (r-^) = Wt v v (i + ^) = (^)j 1 

:4JUl J\5wSlb \liL> AiLwJl i 43 IjJ 1 eJ^li < r z£\ 0 






> 

Y* . 




T 



Y - 




/ 



\ . 




/ 

' 0 * 







Y 

- ^ 

J 

^ . 



r 

r 



Y * 

/ 






T * 

/ 













4 

0 







*1 . 







V - 







V 

A 







A 

> 






V + r (r - jS) = (,j-)j £**>■ j aJIjJI j <jSCaj ^ t v L r > = ( L )-)i jlS" lil^niiLi ji SnV 


O + ( t + (J*l)j — ^yl~^uJI i'VU JJ 

ol JO-j 3 l f L&jjjj ((J^)i = j ^>s^« 1 » + (f + (J^)i = (J^ I ( 2 ) t g ££«»J J^*»j 

ol i_> Iaj jJ -yj" *. (' f La j»lc- j c * ^ I L« .up ^ sL>Jl ) 

( • ^ 1 > La .UP -^s J »L>Jl ^9_J < • 1 > La.UP ^ J eL>Jl ^9 ) 



JjLlI (^IjJI J^iJI - ^.JLkJI V LS 



: UF Jglll bugJI 


JjG o' JsL* | 




-v-n=wt 


1 - r ( r + O') = (ir)j 


Jtiuo r~ 

JljjJI QluVifl ^-oj j Jx 4 j-oj jl^Jt C&bj) Vill 

:\j&^ 1 C^>olj a 3 \ jJl (^w^a 3Jo- ^ + — - = ((j*)j C^>- j a 3 \ jJ \ ^L>vU V 



lT- 


= (^)^ ^ jx j a 3 \ jJ \ 


4 ( * ^> \ - = f ) (J^J ol>Jl ^3 dJo-Ij Sw^>-J \jbj jJ 

JjUJ AlaJiS j jSoj j* 5 j ^ OlJo-j V l&jJiS 

{r}-^ = j^wU c (r 4 \) 4 kHJl L ^ j a 3 IjJ 1 L5 ^o 

: j JJIjJI *1 >1 

] 00 4 \ [ ^ \Jaj\ A^^toj C ] \ 4°° - [ ^ i**aSl3 j 


.d^U-^ ^L^aSUs V 


■lT* 


= (j^)^ jL JjiiJl ^ 5 Cy Jjfc :ZL£] Li J.lSd.y 


oi J^ Q 

: (J^ c = (o*)^ < --^ > " ^ V 

a - * ' 

^-=Wi> ^ '+— ^ — Wj 1 

“-O' ^ + 0 ' 

: dj h3l J\SCi^l> l!jL; iii^l a3\ jJ\ Sj^-Is ^S'\ A 



^swJ3 j3i 45-lj^Mj A^aS^l \ + + ' , ( j-< = (^)i 

■Ji^V-Wj 



^1111 i—LusJI - ^ j^I ^ /<i q 11 - 4 -qLxJI oLsuubLjJI 



^ Lut/JL ^ t J IjJLU jJ^cUUl 


-\ 





r 

lT 



lT 



lT 


\ J LfT U ' + y i + X y , = (y) i 

r-(£ + ^£ + V) = 

r-'(y + o‘) = 

Cl *.*■>" j aM jJl ^ 4 «j 2 j 3 4 JI jJl ^l>CLa <jl ^1 

aJ c j oL>Jl ^9 0 Jo-j V l&jJJ 4 j>Aj\j = (^j-u)j C^>- 
.JjUldl aAUjj 0^3 o\s>o\ ^ Olw^>-j V 
A>-ijVt ^1 jc>^ 4»U V + = (^)^ i^giitu 

.3 a 3 \ jJ \ Jb\ c^>ol = (^)j a^oj\ j$\ AJb^h 


oLuu-aJl ^ 3JI jJl ^.Wta jojISju) :LjJIj 

.oIjLcmJI ^ ^jtQ.%.) oUi>tLo ^y\ S^ 6 \ aJUM j j^-o 

















1 






Y 

(J- : 

= o^ 

/ 








/ 



O' 




y 



cT* 

w 





s 









\ 








A 





/ Y \ 

i CT*’ ~ Q* 1 

k 



1 




\ 




> 

\ . 








V 1 

1 " 







O- 

V 

^ . 

j 

\ 


; N 





V 


I 



\ 




T 

v* 


/ 



\ 




T 

£ - 


/ 



\ 

i 




> 

<A 




y 

\ 



tiLoj ? Ja^-^ tiLo 

AJ^r §2 

(lT *) 3 ■ = O 0 lT 5 *^' ^-"J 

jlu^Jl jy^ A ^^SsjcU (^)i = (y)^ _ = oj^-t < - i 1 $*$ 
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(V cV) JjL>j A ^g . g .) J^Soj 

JaJ <j! J^La. Q 
J>'UUw« js' ^ «l 

°-o-l - r = ( l r)j r 0“-^)- = (^b v r 0+cr)-Mcrb 1 

.^ol^3l \ i^_*3 \ j\s >~ I 1 ^ 
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\ ^ / 0 c «^*XP 


JaJ CJ J^La. Q 

: (O-X^j jl) J\j U^ jT ^ ^ ^-j\ * 

uo = ’ r ( _ r , * rr- = 0 ,j- v n = ' , (J - I 

UA- = V J- -5 i^- = V A mWj- 15 

f ^ ^y ^ ^3 ^ ^ ^4** 3 i ^y^ ^ ^ ^ :nuLi jjl^^Oj i 

r CPv)=f^ = ^t :jU ^pv jlT lit 

! JLto 

•u= r (o= r (^v)= V-o 

ro = r (o-)= r ( 0 ^) = 7 0 ^ 

Jllo r | 

: j^l ^6 ijyy2 ^ ^ 

\r + r |) it V ± v VYa X- i 

r v T fr-= r (VnOY- = V n tA V r - i 

r f(r + r t)A] V±= n (r + r f)-M V± v 

r (r+ r f) a± = 

J^> 6 * Js 1 ^ Q 

: j-° ^ ■ «". ) ' (_j® ® 

V ( v + t) ua^ * V rir -^ v u tiro^ I 
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Using The Modulus 

Co ji bwXP jlT Lai 1 1 f | = TV j C>~ jj (o) j*o>Jl j\S" \ S\^ 30*31 ^Lia ^Jc>si ^ 

.U^-jj o jl5" |j^| 

.03 ji o jlT ISl^ 



^JjJl JA ^\ QjA 

Y f ^(t-)jUt) 


V 

~ o* v 


Jiio f 

: ojj +2 W ... >\ ^ ^!>b >X>-_jl $ 


i_K 


^ V 


YvV^V 


1 

Wv -v) V " 

lM 


1 ^ 1 = ' 

^-= v^= v 

T\<vd^TVr = |TVv|= l (f\ -r) \ * 

\ < TVd^ \ -~v\ = |~v\- \ | = ■'(‘vVOV * 

o' Js 1 * Q 

:ejj^s Wi.i>' ^j9 ^y'U JS* ^>\j «X>-jl "V 


u (v-^) ^ v 


l (J\ -V) V 4 

'<T\ ~) \ * 

' -£--. 


— = ° 1 :j^9 20“Pv t + ^9p{\}- + -. 

°| 

i = y— 4 

V-=°’v :Jlio 


r i 


:j\i ^jjoJp- VJV c TV c{ \ } - + -^2 3 O <jlT ISl^ 

TV x TV = v—> fV ^ 

TV 


9 

9 


jA*> ± ' 





jjSn ^ijji j^i - ^jikii 



oUujLc^uijt^vt :iuilill ougJI 


X X 

r ax°ty 


vrx xn 


Jlio 0 

H X '- £ X XV s 

v r x x - 1 1 


JaJI 


•Vr^ lT~"^ Jd.P" 


HX'-iX v A 


= jIjJLJI 

^x'-( r r)xr( r r) _ 


v rx v -(r xr) 


< 


? _ r x v_ r x v 


(r) _ 


v rx r_ rx r T 


r-r^.r + f rx 


rx 


^ r = 


\ _ y x V = 




£ = X 


f - Y- r +,r V 


r A x 0 YV = 


Mix t£ 

y(X)x °(°r) = 
A( i r)x i ( T r) 
v rx r r . 




v r x f r 


TXxTX y 
TX xT\ 


JaJ J$La. |J 

: !iA5" ejj^s Xu*j 1 ^ A^-jl V 

~ r Xyx rirV | 
"TVxTV 

Jlio 

O^iXaJl jj^a ^J 5 AP^^>ta 2 . 


a = 4 0 + <_r i ) 


v 

^ = r 


lT 


JaJI 


V « ^aLJ jiaJI j» 

Cx ? jJall jJl>sJI Jl>-L 


rv + = 


= ir 


r r=w 


= r ( v) ••• 
r ^= V- 
= vv 


{rvcrv-}= 
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t S ja U jiaJl ^ y. 


A = fc (\ + ,jrf) V 

i A= r (N+ L r)--- 

1 (~A~V) = (H,j-).‘. 

{ \ o } = J*>J \ . * . \ o =(j-^ . * . ^ V = \ + . * . 

6> Us 1 * Q 

: dJ^I £ j $ iUcdl j>s JS” APjaj^o £ ^ Jja-jl A 

°0-^) V V rr = V ' 

Jllo r 

T ^ = J ^k?K) ^ 4l5-L~a J jjl £^J| J ijl? J jlS" I SI !fi Iil~>i Q II i JzujJ I © 

V Q I ^ d . ^2 t j ■ “ ^-1 I 

• ^%3^3 dJ I \ V I Lam>-I 


£,\rr\- ~ wV= tw = J v 


r 


o= Yo\= ^ro = J I 


£ , \ — J . . Js ~\ j ^j£s- jJ 

jaj oi j^l. Q 

YV 4^>o- (^d3l A»-jl r £_ = J 43 ^Ij«Mj ^lg« > £ 4^>o- t_o«SC^ J j\T IS| ^ 

®= i - r u_jji — oj z» 


: w 3j ^ jULon> 3 ^ >_.,t5'i I 


TV r * 


lT 


^ V 
A 


(T V 1 

T77V 4 


lT 


T 1 


:4j jjj>- ~t>Jy?2 p ^(lA*- 4 v jS"” I Y 

V Tf I 


To i 


r-rv ^ 


f (u- r ) A 


T|«_) A 4 


v -(* Axnx>-r) 


JJJ 

ta ... t l ^jLLo^ J^S” 4^*_i .b^jl Y 

»(rr-) v i(n) 1 

dO_ < »(i) + *(i) * 

TV 1 A 



JjSlI (^IjJI J^iJI - ^.JLkJI V LS 



:uilill ougJI 


r ( r £ + r r) ^ 


o* X 


: 4 ^j^ oLL«j«3l ^t\j bj^ys 1 g«»>' ^jS t 

r 1 r -( f ’f) I 


(V+VV + V)(V-V) A (>-V)(V + V) a 
Vr + r r + ^) 3 r (V+V) 5 


»* v ('*0 


i X * A 


<j> 4 


1 _ * 
r 


W- 4 


iVlcr 


1 _ d 
£ 


TV 


: "bj^a 0 


"(XU) x "(Al) 
v A ’ V A\' 

r,oY x • ,rn V x • , ' V 


4 , 4 

r X i' 4 \A 

r+ ^ \Ax'-^a 


■ouV+ nrV i 

4 (ii)- f (rv) 4 

'-(\o)x tA\ x r(AVo) j 


iSUaA^Jl Ol)b>-^n ^ <br.. , >r./?H ^£>-1 

3 ^ 0 ^ = I Si 1 


N 


{rv- <rv} 


{rv} 


=i-l£ V 


A & 

r 


N- I ^ 


lT 


* * 


>i 


iT‘ 


iT 




VW 


Vo- ± v 


r 1 

: (J- A = T ^ j\£ is) \. 


£- V 


1 V 


r. i 
° x 0 

“rTV 


\ i 


" 
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rv = ^7V e 


_n = \- Lr r r 3 
r\“ 

> .. 


N f 
UA = O* 

r r 

- = j- ^ r 

A ^ ' 


0 =v^ | 


rr= t( 0 -^) 


^1ax> (j)) Js^o (f) ojjJ>j (j) Sjoliil (jl ^*Ap Id 1 niciU L -buj jJ I )Y 

f, 

ol^A^ V* 4^>- \ * • * • ^»Ju a JU>c>- £o_jl lilj • aa^« J) Je*j aL^>- _>- C^>j- \- J (— |-) = j 

• OASljiU Aj ^ JLuJ 1 Aj^*-^ A wA 3 1 A^-^l c \ X O^S/ ^lL^31 aL^>- 


= t~ m v 
, » 


l-^ _ (J- 


:lhfJI inmiM U 

Avol*‘ u Vo^ 'H > 

TV . 


~Rl 


IjIjJLjJI j.^iA 


ibLiki U 

*W J-a... .«...■*> ^9 A^wlsJl aJ^I 


^TV 


r (\,n)vo 1 


j\5j 'Cj>j\ Vo ' aj'Aj i Jlj^l o iJs- ij\S~ liU ci Jlj^l TT •V*- 5 '- 0 Iaj IqjLzuJLi JzujJI \V 

c_ <3lj^\3 ^2jpd\ AAjJI Ac>-_jl OA^ ij A1 -.■.•>- 1 (£,TY)VO = ^ AJ^AjJl iA^ 

4 * 


^>c>- ^ d d*x>co J d bl ipg/yvlb bjjJI M 

r^\rr\ ^*SC> ^Ui J ^ olJo-j)U 

{^^cIJLjIj^Susj 


. y = ^ 4i!A*JU ^La*u £ ^ 3 j5^ jla3 J ,M^ \ *>\ :nn*\*\lli hull H 

. r ^wVV* * • l^o^ro- eT” T 5 ® **- A*' ? -‘ ) J T 5 “^-3^ ^ 

.i— a*. JIj^' & yO i Od\j^ 1 1 ^ 



jjSn ^ijji j^i - ^jlui 




jjjHoj 


IP 


Ij ^uSClJl Jjl Jia 4 jL 3^ OUL<x>~ J^°l ^jP LSL>- ^ J*aUcO Lai ^JtS^ 

^uJLjl oljiAJ ^i^aJl j-^p ol j^j ololSsJl L»VL>J1 jj!5oj aJ\SC«J1 

lijfc 4 ^«*a»V1 a51a) 1 ^j^ia j^°^l oIa diAl>j 

• j^j^J L^J^' 

jum M 



^w*J*gJl {jj£j ! 4jj^eJl wJljJl 

Lai J--L-V 1 (jj- - ) Ju£~v«<dl 

^w*ju>JI (j^5vj ; 4 *w>jV I 4 JI jJl 
Lai ( j^»V I ((J- - ) Jtal«^-<Jl 

. A>-l jJl ^£jL*jV l, *>• j*a 


Exponential Function <Lu^Vl itflJtN 

:a3IjJ 1 jU \ 7 ^ Us-j^a \laJL>- bAf- t j^" 'H 

^ f = (^)i 3 + l *- t :a a 

f l^Ul 4**%*«f aJI^ 



■ 

^ 1 0*1 *1 I 


•v-SiujijJi < 

.LjL> <l«xVI JljjJl ^Jjlc 4 
. 4^»vi 4jiwLi 4 


dlnllnlVl tliKIhinall 

Exponential Function .4^1 ilta 4 
Exponential Growth >c5 ~J 4 

Exponential Decay ■ L ^\ JjU^J 4 



A^J\ dJb 2 . C~>- ^(f-) = ((j-)a bU ^53 ■ L pQn | V | jmqY 

Graphical Representation of the Exponential Function 2LuuVl ^JIJlU ^jLuJl 

Jlio Q 


jJl yo ^ [^ <, ^~ ] ^ (j” 41 ( y Ff ^ 


^(7) = Wj ‘ ^ = W 3 


r 


\ 


Air 

111 

Air 




* 

\- 

r- 

r- 

O* 

\ 

N 

N 

N 

(^)a 

r 

i 

A 

\ 

r 

i 

A 

(^)j 



l 4 } l jjj 4m*J ^ l ^ l 1 O"* 

0 < f) jV l^JU^ Jip = (^)i :a 4)1 jJl > 

(n ^l^>) ^(y) = (lt’)j • j 

+ £ l 5 j ^“ ^ 

aJIjJI ^L>L La ^r = (^)<^ A^ljjl ^L>LLa Y* 

•°bW' JJ>V« ^ a -\5Cb‘^U ^(y) = (^)j :j 




4^<j»Lp <U^*)L>- 4 JI ^ 
a*j» ^ 



‘"'I =(j*h iJt\ aijJi L# w- 
»uji aiju \ < I j 

JaJyj ( growth function) 


IjL^JI ollJaJl ^jA 
SJjliJl j ^ylSLwJl AjI^i)I Ju^a 
.ii^JL) ISjJ\ 
4^*»Vl aJIjJI 

atJb * < t < \ J J 't= 


JaJyj (decay) J^Uidl 


0 Ju^a oLLJaJl ^jA j~£a 
. 4^JloJl ^IjXU L A^aJI ^4aP* 
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Y 


IgjLLcdaJj I All Jill 


6 * Q 

Y = (iT')r 5 ‘^Y = (i^X 5 J'j^' i>° ^“'j jSCi j' [Y ‘ Y-]9 ^ Aibo'SU \ 


lT 


i = (^) r > 

jduo 3 

: ^ilAa J^S" \i Y = ( ( _^ i )i oils' li| Y 

= (^> x (^)® * ^YX = (Y+ a -)a v = (r)i I 

< \ = r r = (r)i 1 

\ = ^ r= ^^ = ^ rx ^ = (^_) 5x (^ e 

:2 Lcu/YI 4Jt jJI LjULuIaJ 


a r w V +OV /w \ 

rx^ rx r = r = (v+ 


Exponential Growth 




:( a 5^*31 o 3 j& dbX*js ( jiiU) . 3 Ia^wXp 

: ljlSjjoJI ^jjJI 

3 ^ L5"^ ^ £^^-<-3^ *£^3 I t*^!***^- 1 \jS* 

\ I 0^*3 1 L$ J-^3 ^ wX) 1 a )1 ^ »w m J 2 J *»_J 1^^C4* 3 1 

^ (^L + N) | =_>. 

wXjo ^LuJl 4A^>- cXA Ij&jwXi oJoli ^la.x> ^1 £5 jl3l *X>3 ^ *ux>- 0 * * * J^J ^ 

: 4*<j V 1 ci^ U3 1 ij^ (^ 5 ^ ^ ^ ^3 L p -J3y^ 

.{£ Jj\j3i ^ m ^£y ’^ uj *£>1^3 ^ ^ '^£y ^~ uJ f 

cHI«# 

l(jJjp**Jt ^«wwJ2*j| < 1 . *.*.>" ^ ^(-^- + ^ )f = -^“ 43^*Jl 

Jo 1 I 


o * 1 

'=J- 


^ N-VU^V = '*( • > %A + ' ) 0%%% = ->- 

i = jj-a .*. ^ 3-L0 JoU 3 l V 

o- y \ - 1 * ,r = lx '-p^+ \) ® * * * = ->■ 



JjSlI (^IjJI J^iJI - OLkJI 




oUujLc^uijt^vt :iuilill ougJI 


4 ^ \\MA,r = ' rx ' - (^^+\) o » * • = ->- 

JaJ (j! J^La. Q 

Jj «J 4 U 5 - 4>-_jl c'/.O \jSjjJ 4^ ' jA 4j sJjli Jfiju Jo-1 4Jo- \ * • * ( Jo-j ^o_jl V 

0^1>J1 jj-a j5" oljlw A Jjjja 


L^^yl ^ ,JJ 


.{£ y . QyO \ JolaJl 


. aj 1a) I 


Exponential Decay 


JJlyaii|:liilS 


JjLyidl JJui] jjL*a)l j-a jS \j j^-1 j3l j^o Jil l^Ul ^xJlj ^(j - N) f = (O)j : j aJIjJI ^Ijojj^I 

.O IjkJJ^P c4j JL 4 JU 4*<laj ol ^3 ^2 j 1 J&jjj 4Jolj 4j^la A^Jo 

Jtiuo - 

. jjiisUdl I IjjS 4ol_j c^osS^ \ AO • 4JL*Jl iw^J&jJl ( j^ ^>iL<J ^<a3l £ 

. 4<-i ** ^ 1 ljj& ^j«a 1 • x) 1 ^ \^>1 |J » i < j 4'..il 43lj l * *5 1 I 

.Ol^L*« A Jj«j ^j>wJ 1 jjj> ^ 

lMI-O 

• , • *\ = j C > AO - = f 

°(j- \)t = (0)5^1 JJUdlSJb I 
) Mo • = (0)3 

(A = 'O ^j£- jjisj^jCJU ) A Aao ^ 

^>S AV- ~ A (*,M-\ ) \A0. = (a)j.\ 

JaJ (j! J^La. Q 

J) 4JoJ\j sjL^Jl jsu* jjrf CJ*.o- ^ ( * , M) \ o • • • • = 4J^jJJ I 4 J 5 ojL»»J jsuJS 1 jlS* lil^ T 

: Jo-jl . IjSl j-u> jJioJ ^ Ol ^J lJU ^jJl 

. 1^*4* 0^ ^““"^ 1^4*4< ^ l^wfcJ 1 ^ . 6 Jj 1 A 0 - l^J 1^)^ A**S* Oj l»wfcJ 1 
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Y 


IgjLLcdaJj I All Jill 


90 r - r 09 

'iX>\jlA (J ^Ssj l^JLa (^1 *0^-^ ^*^3^ <JA>s^31 Jc>j 1 c4*o^h ^ 

4^2iUla IgJLo ^£lj 

U ^'M^ a ^(y) = (^> * ^ = (^)> V *1 = (o*)> I 

:jL>J^I© 

4Ja.S. J ' ^3 Otal^aJl j^>w« j*\oQ"> °* V = (^)^ : s a 3 \ Js3 \ I 

4 I aiJl j^>^a ^lsj ^ ^ ^ 

= f jU (V 4 \ ) aIjS^U f = (^)^ : ^ ^IjJl ^^JLa j-o ISj^ ^ 

J$ ^ISCjuVU ^ (-^) = ( L ^)j : j aJI^I ^>aa by^ y^ ~ ( j-0^ : ^ * 

3 t jir 1S1 J j$o* -1 = (^ * a3\jJ\ a 

3 f tajj»p SjjI^u j j$o (fv) = (^)^ c^>- a a3 \ jJI $ 


Jjoco j\5^ irnoriN ^r*- ^ ^ JjjJl jlC* 3 ^ jlS" ist :ulfnuiL bjjJI r 

:Z',° 

. V * * * ^ Ip* ^ja a^ui i^j ^ ^ ^ 0 ^ ^ AP' a^-^ I ) 

^j m JLo &2>\j 1 1 ^ o\3 c X * X * a3^w\3 1 oA^ 1 1 5 As* A.%,K*/di 1 6w ♦ 

. J JsA^Jl 

A^ail 4)lw\] IxJ ^*>^jl l^a^o ^ 3 (J^Lfl ^\* A .J LOUULLU JJ Ll J^JjJI t 

• <X 1 \jbjA3 4j jJL^ S^u Jj 

.4JL^ (j Js^u ^\^i\ iijfc *L>j *^^jp 4ju^ ^ 

.ol^JL^ \ * j^y* \aj& jJ s 3 ^ 

.O^L* 4 ' V DJuJ X 0 \jkjJs3 A^S'jA Aj 0 J 0 I 3 dXo ^3 A^A>~ A* * * a!^>- ^^“3^ Q 

Uto w\j 1 L^aA $AS 1 , QlS Quill I Q h.ljjl *\ 

A A^j D^»s^x»A 1 oAj& ^^3 I <f3 \ 3 1 As* As^-^\ 1 SAS* L , -* ^ '*^~ V** — ^ ^ 


*Cr 


Ui 


\ = 


0 v) iX W 


(\+ Lr )^ x (r- Lr .)^ 


— jl cJl u ^0 =( tr )i CJ\T ISi ® 



JjSlI (^IjJI J^iJI - ^.JLkJI v l 3 £ 





OimU_ 9 jSb_(^ 

US)1 AJbjiaj IcyVi jjlSClo 

^ 6 wX^“ 1^3 1 I ^ fc 4 <J lO <— ^■^.'>0 

4 ^L>- JS" ^JLo (, 4 JoIj A^Uj 0 ^X 3 J^o 
C A^<y ^3 1 D^ji 3 1 ^y U m£L) wXa) 

IwXSCfcj J- 44 ^ (^J 


^ 1 0*1 *1 jJJ^uJ 


.i-^UJljJl 4 
.LjLo iLw^'yi JljjJl J.JLC 4 
.4^»'yi aJIwLII A 


.A^Laj Ol °[ Xxj> A^L>- 4 syj\^\ 3 AP \ 

.aA^\ DJjfc ( j*a A^L>- A\ ^ V ^lx3V A^L^pl 3AP T 



aiming) tliKIhinQl) 

Power Equation A 

Graphical Solution .^Lo Jj>- ◄ 



Power Equation ALu^Vl 2U^1 jl*JI 

(A = ^ +cr T ) Jju A^l aJ^Uco ^3 1 ^JcXa lil 

: oLi-ijj jj I CjJJdLqjoJ I Jzi 


.o = f {\-,\c.}^td^>-" , f = r f :^jl 

jduo ~ 

: 4 J^I O^iUcJI j ^3 JS' Ja>- APjaj^o 2 . (_ 5 ® •^'J^ ' 

v rv' 


a = r+ ^r 


cM 


r r = r+ ^r 




0 *^-y_ V-^y/ 


r = ^r + ^ 


= o* 


l^aj 


a = M , .‘ 

r = r + a - .-. 

{jJl^s} = «Lf^*J>va .'. 

^) = r ^V 

(J-V'- = V - ^ .-. 

r = ^i .-. 

{ y } = APj^-o .'. 




4 ~oJlP 4 ^*<U^ aii ◄ 
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oi Q 

Cj^iUc*}! jjs jS' 4£-j*i>vo ^ ^9 -U>-jl ' 


_A_ ^ o* ■' v ^ 
A 


ro = u ^o i 

c{\- 4 \ c *} jb ^ d CU*> 

. c v = r t 


ji^> = ^ 

>L pji Uaip 

v = f :j] 

. ^kXP L^iAjlp 

^_>±=f ‘ 


:&tf 


jduo - 

:4^j^l Cj^iUtaJl ^ ^>- AS-^s^a 2, (_j2 ^ 


i-^Vy/ _ V-^£ O 




JaJI 


^+j-y _ ^+0^ 

= y y-*? = ^ 

{V-} = J^>Jl APj^>^a 


(r-^)Vy/ _ . 

^ = y 


i-^Vy/ _ 


r "^^ - V ~u^£ 

= V - j* 

{ V } = (J^xM 

j^j oi Q 


_ ^y = v ^ r Y V 


^"^£ = '-cro 


jdbO Q 


rr = (^)a jyb.j jm juJ o-jl u ^r = (^Ja oils' lal r 

JaJI^ 

rr = u ^r .-. rr = ( u -)a v 

o = \ + (J - .-. °r = u ^r .-. 

{1} = Jj>Jl apj«^>wo .‘. i = y •*• 

jo; <ji j$b. Q 

l^ = (\+^)a iuJ j^.j|^V = (^-)3CJlf lal T 
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oUujLc^uijt^vt :iuilill ougJI 


Solving the Exponential Equations Graphically 


0*3 O* - ^ = (a * 1 ) ^ Pf** v a = (o*)\* 
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tlljLtJ <Llo/V( OViLfc^Jl 

Jtiuo 

^ ij* Jjs-Ij ^9 * 

itaUuJl Jo- ap J o-jl j3l 

cM^ 


r 

A 

r 



v 1 aIaaiJ 1 ^^Iw^o-^l (3^ 

{v} = jJjUuJI Jo- .*. 

6> Q 

u ^r = (j-)^ yS j^'j JSCi ^jl (geogebra) Vj-^' £»' LJ' ^\3±cJg t 

X = ' +tr T A5o>b<^Jl Jj- Ac-j^>vo A>-jl V = (^)^i 

jiio f 

il>\joVS0\ o3j£) jap lJlpI^o cu*oo ^yLi5l ^L*Ji3Vl JJbjiaj JjLsjJl ololSOl Jo-1 jjlSo xLpilL bjjJI 0 
: Jo-jl aJo- i^a3l V * j*tfL251 4 j1 Jj jap U^loJl jap JlS^ 1 jU cj^xJo- ^51^ aJo- J5^ ^L*Ji3l AoAu apL* J5^ 

.Colpl-^ ® Joj Ij^loJl JAP I 

.Axlo- lw^3 1 0*\ * ^ V Ij^loJl JAP ^r.*.y^.> Apl^ ^ 

CM^ 

,A^aj\ jJlj 0j^^2 ^ip Ij^oJl JAP 4 j1a5^ 

V (l)v= 0 U)> 

oU-LJl o ^U;>- / °(y) ?•*•* = 

(o = Olf-L^ o 030* '^ JU 0.XP I 


AJb-*li- 


’r xr' 
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